Alveolar epithelial cell plasminogen activator. Characterization and regulation.
Intra-alveolar fibrin deposition is one of the pathological hallmarks of acute lung injury. Because alveolar epithelial cells play a central role in the repair process following acute lung injury, this study was undertaken to examine their potential to produce a plasminogen activator (PA). We now report the synthesis and secretion of PA by rat alveolar epithelial cells with the catalytic properties of a urokinase-type (u-PA) rather than tissue-type plasminogen activator. Studies of regulation of epithelial cell u-PA revealed: 1) phorbol myristate acetate (PMA) but not the inactive structural analog 4 alpha-PMA upregulated u-PA synthesis, putatively via the protein kinase C pathway; 2) PMA induction of u-PA activity was substantially inhibited by dexamethasone and completely inhibited by cycloheximide; 3) unstimulated alveolar epithelial cells had no detectable u-PA mRNA, whereas PMA exposure led to activation of the u-PA gene and accumulation of a 2.5-kilobase u-PA mRNA; and 4) cycloheximide did not abolish this induction of u-PA mRNA suggesting that intermediate protein synthesis was not necessary for the activation of transcription. In light of their capacity to promote fibrinolysis and their strategic anatomic location, alveolar epithelial cells are likely to play a key role in the extensive remodelling process that follows acute lung injury.